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OBJECTIVES  
� Understand how an idea is taken from the 
research lab to patient care.
�Learn the steps in conducting clinical trials
�Comprehend some of the obstacles to 
overcome in drug development?
�Examples of my translational projects
�Pitfalls and the Prize



Research and Drug Development



Drug development
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Preclinical studies
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Pilot Study



Randomized clinical trials



Patient rights
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FDA forms



Intellectual Property
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Calculating human dose



Ø GPCR: G-protein coupled receptors
Ø 7-trans-
■ membrane 
■ domains 
Ø Ligands:
■ CCK and
■ gastrin



Ø CCK-A: alimentary tract, gallbladder, mouse 
pancreas.   Binds CCK > Gastrin  (1,000:1)

Ø CCK-B: brain, stomach, human pancreas 
■ Binds CCK = Gastrin (1:1)

Ø CCK-C:  pancreatic cancer, splice variant  of CCK-
B;  Only found in human cancer, not rodents. Binds 
Gastrin > CCK  (10:1)



CCK Receptors are also on 
Pancreatic Stellate Cells

Stellate cell



CCK receptor antagonists





CCK receptor antagonist



CCK receptor antagonist



Non-Alcoholic Fatty Liver Disease (NAFLD)
Non-Alcoholic Steato-Hepatitis (NASH)

• An epidemic of the new Millennium
• A new consequence of the  obesity 

epidemic
• Represents a spectrum of conditions 

characterized by steatosis in the absence 
of alcohol intake

• Histology:
ØSimple steatosis without inflammation
ØSteatohepatitis (NASH) with 

inflammation, fibrosis & cirrhosis



Liver cirrhosis



3 major causes of NAFLD /NASH

1. Obesity

2. Hyperlipidemia

3. Poorly controlled 
Diabetes



Treatment
• Weight reduction

Ø Orlistat- a gut lipase inhibitor to decrease fat absorption
• Diabetes management

Ø Metformin is the preferred drug
Ø GLP-1 drugs (not recommended –pancreatitis)

• Lipid lowering agents
Ø Statins are not contraindicated
Ø PPARα is the main target of fibrate drugs: gemfibrazole

• Antioxidants
Ø Vitamin E 400-800 IU

• Peroxisome proliferator-activator receptors (PPARγs) agonists
Ø Thiazolidinediones- Pioglitazone

• Others
Ø Angiotensin converting enzyme inhibitors



Projected cancer deaths



Hepatic stellate cells



Study Design: Mouse study



Proglumide lowers liver 
enzymes



Proglumide reverses NASH



Proglumide and liver cancer



Future Clinical Trials

Phase 1 clinical trial NASH  Intellectual property
IRB approval
FDA IND#
Secured NIH funding from NCI
Publication: Dig Dis Sci. 2019 PMID: 31297627
A Cholecystokinin Receptor Antagonist Halts Nonalcoholic 
Steatohepatitis
and Prevents Hepatocellular Carcinoma.

Phase 2 trial NASH
Other studies: Conditions with fibrosis such as cirrhosis



Obstacles with Translational 
Research Today

1. $$$$$ Is the problem a lack of funds, misuse 
of funds, or disparity of funds?

2. Clinicians do not get protected time to do 
translational research.

3. Chiasm between industry and NIH /academia
4. Problems with patient accrual into research 

studies.
5.  No more –one man bands, we need team 

science. PhDs must work with MDs. Team 
science



Smith lab


